Isolation, characterization and regulation of expression of the nuclear genes for the core II and Rieske iron-sulphur proteins of the yeast ubiquinol-cytochrome c reductase.
Cloning and mapping of the yeast nuclear genes for the core II (Mr 40 000) and Rieske iron-sulphur proteins of the mitochondrial ubiquinol-cytochrome c reductase, and comparison with the genomic regions in nuclear DNA from which they are derived, show that the genes are likely to be present in single copies and that they are not closely linked. They have been reintroduced into yeast cells on multi-copy plasmids and, similar to results obtained for the Mr 11 000 subunit [Van Loon et al., EMBO J. 2 (1983) 1765-1770], increase in the dosage of either gene prompts discoordinate synthesis of the encoded protein. Quantitative analysis of transformants carrying extra copies of the gene for the iron-sulphur protein shows that messenger RNA level, rate of synthesis and steady-state concentration of the protein correlate well with each other. This indicates that its level, in contrast to that of the Mr 11 000 subunit, is only determined by the concentration of its messenger RNA. Over-production of these proteins does not interfere with mitochondrial function as judged from growth rates of transformed cells on non-fermentable media. The excess Mr 40 000 protein is imported into the mitochondrion, showing that import of this subunit is not obligatorily coupled to complex assembly.